Again, if the temperature of the qntire cylinder is increased an amount $•&, while x remains constant, the energy increases by
(44)
since the volume of the cylinder is x.    No work is done so long as x remains constant.
A comparison of (43) with (37) and of (44) with (38) shows, since by (38), when $x = o, dE= — Y$$, that
M=W,     Y=-*$$ .....    (45)
It follows, therefore, from (42), since rf> depends only upon $ and not upon x, that
Integration of this equation with respect to -3 gives
3* =*§£-* ......    (46)
An integration constant need not be added, because when $ = o the body contains no heat, and hence no radiation can take place. It follows from (46) that
30        .         dQ      d$
40 = *^,      i.e.4T=T;
hence
4/£-£ = lg$ + const., or
i£(3) = C-& .......    (47)
If now a small hole be made in the wall of this cylinder, radiation will take place from the hole as though it were a black body (cf. page 489).* The intensity of radiation i must
* This also occurs if the walls of the cylinder are not perfectly black. Hence in this case also i/i^B) is the energy in unit volume for the condition of temperature equilibrium, and $i/> is the pressure on the wall of the cylinder. Only if the wallsd:
